Studies on the three major adenovirus structural antigens, designated hexons, pentons (a base plus a fibre) and fibres (Ginsberg et al. I966), have been reviewed extensively (Norrby, I968; Schlesinger, I969). The availability of purified preparations of hexon, fibre and whole penton has made the physicochemical and immunological characterization of these virus components possible. However, the properties of the penton base, a component also known to be synthesized independently in infected cells, have received relatively little attention, mainly because of the lack of a method for its purification. Present information on the properties of the penton base is derived from analytical data on partially purified materials or from the study of whole penton (Pettersson & Hoglund, I969; Wadell & Norrby, I969). In the present report we describe a simple method for the preparation of physicochemically and immunologically pure adenovirus type 5 (ad. 5) penton base.
Short communications
Soluble antigens in fractions obtained during preparative electrophoresis were detected by gel diffusion and CF tests with antisera specific for the penton base, fibre, penton and hexon antigens. The penton bases eluted after the hexons and subsequent fractions contained penton base+fibre antigens, and ultimately only fibre antigens (Fig. 1 ). When fractions with high CF activity of penton base antigen were pooled and tested in gel diffusion, patterns of non-identity were observed between penton bases and the other two partially purified capsid antigens, hexons and fibres. However, penton bases showed the expected identity with one of the two lines formed when mixed penton components from preparative gel electrophoresis were reacted with antisera prepared against unfractionated ad. 5 antigens (Fig. 2) . The immunological purity of penton base obtained by preparative electrophoresis was tested more critically by hyperimmunizing guinea-pigs with purified materials emulsified in Freund's adjuvant. Antisera from guinea-pigs immunized with penton base (fractions I8 to 2o) reacted with whole penton and penton base but not with fibre or hexon in CF tests (Table 1) . Analytical acrylamide gel electrophoresis (Maizel, White & Scharff, 1968) of purified penton base, dissociated by sodium dodecyl sulphate (SDS), 2-mercaptoethanol, 8 M-urea and heating at IOO ° for 1 min., revealed two bands in close proximity corresponding to two of three bands obtained with whole penton (Fig. 3) . In comparative studies with antigens purified by chromatography on DEAE-Sephadex (Russell et aL I967 b) it was possible to identify the fastest moving band as fibre. Characterization of the two bands given by penton base is in progress to elucidate whether they represent two distinct peptides or products of spontaneous degradation of the penton base.
Electron microscopy of fractions (I8 to 2o) of highest penton base antigenic activity revealed only structures with the dimensions and morphology of the penton base of ad. 5 described by Valentine & Pereira (1965 
I07 whole pentons and isolated fibres in addition to penton bases, suggesting that CF reactions detected penton base existing both as free elements and as part of whole pentons (Fig. 4) .
When penton materials obtained after one DEAE-Sephadex separation were tested in Hexon 512o < 2o < Io Penton < 2o 64o 32o Fibre < 2o z56o < IO Penton Base < 2o < 2o 64o * Serum from guinea-pig immunized with crystallized ad. 5 hexon (Pereira, Valentine & Russell, I968) . t Serum from guinea-pig immunized with ad. 5 fibre purified by three successive cycles of chromatography on DEAE-Sephadex.
:~ Serum from guinea-pig immunized with ad. 5 penton base purified by preparative acrylamide gel electrophoresis.
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Short communications preparative electrophoresis the elution patterns were usually as described above, although the amount of hexon antigen recovered was reduced considerably. Assays of some of the biological activities of intact penton bases showed that, in contrast to pentons, the bases did not cause detectable direct or indirect haemagglutination of rat Fig. 3 . Gel electrophoresis of adenovirus type 5 penton base (C), penton (B), fibre (D) and total soluble (A) antigens dissociated with SDS and ME analysed on SDS-containing acrylamide gels. The anode is at the bottom.
erythrocytes (Pereira & de Figueiredo, 1962; Pettersson & Hoglund, ~ 969) . The ability of the isolated penton bases to cause early cytopathic damage was destroyed effectively by trypsin treatment (Pereira, I958 ) and the reactivity in immunodiffusion tests with antisera to penton base antigens was similarly destroyed by trypsin treatment. Antiserum prepared against either the ad. 5 penton bases or the pentons neutralized the cytopathic activities of both penton bases and pentons, where as antisera against purified hexons or fibres did not (Table 2) . These results are in agreement with previous observations that early cytopathic activities of adenoviruses are due to the action of the penton base component, whether isolated or in combination with the fibre component as penton (Valentine & Pereira, I965; Wadell & Norrby, I969; Norrby, i969) . Non-protein materials, presumed to be acrylamide polymers of various sizes, in the fractions separated by preparative gel electrophoresis had no effect on immunological properties or biological activities of the adenovirus antigens. While our observations support the suggestion (Norrby, I969) that free penton bases
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constitute a small proportion of the total soluble capsid antigens found in excess in ad. 5-infected cell preparations, free bases were resolved during preparative electrophoresis from such infected cell preparations, and additional bases may have been derived from the breakdown of intact pentons during electrophoresis. 
Short communications
These results thus indicate that preparative polyacrylamide gel electrophoresis can be used effectively as a simplified method for the separation and purification of free penton bases from preparations of ad. 5 soluble antigens. Table I .
